Aziridinyl steroid-induced lesions in DNA and apoptosis in promyelocytic leukemia cells.
Variety of synthetic steroids are reported to be mutagenic as well as carcinogenic. The mutagenic and carcinogenic nature of these compounds have been related to their potential of being reactive to genetic material and production of reactive oxygen species. Here we have analyzed the action of aziridinyl steroid on calf thymus DNA and human promyelocytic leukemia cell line HL-60 under in vitro conditions. Calf thymus DNA when treated with various doses of aziridinyl steroid induced a high degree of stand separation and sensitivity/susceptibility to S1 nuclease hydrolysis. The treatment also induced an increasing number of strand breaks per molecule of DNA as determined by alkaline unwinding assay. Relatively higher doses of steroid, however, displayed a reduced susceptibility to S1 nuclease hydrolysis and did not increase the number of strand breaks in DNA. Moreover, the high dose treatments result increased melting temperature and an enhanced rate of reanealing after thermal denaturation, indicating that interstrand crosslinks are induced at higher doses of steroid treatment. Moreover, steroid treatment caused cell death in human promyelocytic leukemia cell line HL-60 and induced DNA degradation, characteristic of apoptosis. The test steroid has the ability to produce reactive oxygen intermediates (ROI) as determined by chemical methods. Incorporation of oxygen radical scavengers into the system blocked the damaging effect of steroid in calf thymus DNA and HL-60 cells. These observations strongly suggest that aziridinyl steroid, a pharmaceutical, damages mammalian DNA and induces apoptosis by the production of ROI in the test system.